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Elimination of SB2 from these two equations gives
(mm<? + Wa*)(mm -f p/) == £2. . . . (68) If the coordinates of the end points of a ray are denoted by x, y, z, so that m = x : Vx* -\-y* -\- z*, etc., it follows that
(xmt? -{- zpd?)(xm ~\- zp] = b\x^ ~}-j^ -(- .s2). . . (69) This equation of the second degree represents a cone whose vertex lies at the origin. Hence when the ivave normal coincides with the optic axis there are an infinite number of rays which lie upon the cone defined by equation (dp). This cone intersects the wave front
xm -j- zp = const......(70)
in a circle, since when (70) is substituted in (69) the latter becomes
(xmc* -j- zpcF] • const. = b\x* -{- j/2 + z*},
which is the equation of a sphere.
Hence from the discussion on page 328 it follows that the wave surface has two tangent planes which are perpendicular to the optic axis and tangent to the wave surface in a circle. The axis of the cone coincides with the optic axis; it is therefore perpendicular to the plane of the circle. The aperture % of the cone is determined from (69) as
-   ~       ~                            ,    ,
tanj= —-------^--------J.....(71)
This phenomenon is known as internal conical refraction, for the following reason: If a ray of light is incident upon a crystal in such a direction that the refracted wave normal coincides with the optic axis of the crystal, then the light-rays within the crystal lie upon the surface of a cone. The rays which emerge from the plate lie therefore upon the surface of an elliptical cylinder whose axis is parallel to the incident light in case the plate of crystal is plane parallel.* Aragonite is
* For the direction of the rays in the outer medium depends only upon the position of the wave front within the crystal, not upon the direction of the internal rays. The law of refraction will be more fully discussed in the next paragraph.ion is alone determinative of the characteristics of the wave. If this is unchanged, the velocity of the wave is unchanged even though the direction of the wave normal varies.
